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In 34 icases of pituitary adenoma hemorrhage at one institution, the clinical manifestations of
adenoma hemorrhage depended upon the size of the adenoma, the presence of suprasellar exten-
sion, the amount ofhemorrhage and the extent ofpituitary glandular destruction. Recognition of the
spectrum of acute, subacute and chronic pituitary adenoma hemorrhage should expedite diag-
nosis and treatment.
(Hickstein DD, Chandler WF, Marshall JC: The spectrum of pituitary adenoma hemorrhage. West
J Med 1986 Apr; 144:433-436)

Despite previous studies emphasizing the vascularity of
pituitary adenomas, vascular events in pituitary ade-

nomas are not commonly recognized in clinical practice. The
classic form of pituitary adenoma hemorrhage, "pituitary
apoplexy," features dramatic clinical symptoms with the
sudden onset of severe headache, visual loss and, frequently,
altered consciousness.t" Rapid evacuation of the hemor-
rhagic pituitary adenoma may reverse the visual loss and pre-

serve life. As a result, pituitary apoplexy is recognized as an

acute neuroendocrine emergency.
That lesser degrees of pituitary adenoma hemorrhage can

lead to clinical deterioration has not been widely appreciated.
In this report we describe hemorrhage and hemorrhagic ne-

crosis in 22 % of pituitary adenomas removed at one hospital
over an 11 -year period. Comparison of the operative and
pathologic reports with the clinical symptoms enabled us to
delineate a spectrum of acute, subacute and chronic pituitary
adenoma hemorrhage.

Patients and Methods
We did a retrospective analysis of 154 patients who under-

went hypophysectomy for removal of a pituitary adenoma at
the University of Michigan Hospital between January 1,
1970, and December 31, 1980. Review of the operative re-

ports and pathologic specimens documented hemorrhage or

hemorrhagic necrosis within the adenoma. The clinical pre-

sentation and radiographic findings were obtained from a de-
tailed chart review.

Results
Clinical Features

The 34 patients with pituitary adenoma hemorrhage were

separated into three groups based on the presentation and
duration of symptoms (Table 1). Ten patients presented with

symptoms of acute pituitary adenoma hemorrhage consistent
with classic pituitary apoplexy. This diagnosis required the
acute onset of severe headache, visual loss, cranial nerve

palsies or altered consciousness; radiographic documentation
of an intrasellar or suprasellar mass, and demonstration of
hemorrhage or hemorrhagic necrosis of a pituitary adenoma
on pathologic examination.3

Patients with acute symptoms of pituitary adenoma hem-
orrhage were seriously ill. Nine had the sudden onset of se-

vere headache, which prompted medical consultation within
hours of its onset. In seven ofthe eight patients who had visual
loss, a hemianopia was present. In addition, seven patients
had a temperature greater than 38.5°C (101.3°F), six were

confused and cranial nerve palsies developed in three. The
only patient in the acute group without headache and visual
loss presented with hypotension and syncope from adrenal
insufficiency due to the loss of adrenocorticotropic hormone
following hemorrhage into a pituitary adenoma.

In all, 24 patients with pituitary adenoma hemorrhage
presented with less acute symptoms. Five patients presented
on seven occasions with headache and visual loss evolving
over two weeks to four months. On each occasion a hemor-
rhagic pituitary adenoma was removed at operation. These
patients did not manifest the fever or altered mental state seen

with acute pituitary adenoma hemorrhage, nor was distur-
bance of endocrine function a characteristic feature of this
group.

A total of 19 persons with pathologic evidence of pituitary
adenoma hemorrhage or necrosis presented with symptoms
primarily related to an endocrine disorder, usually galactor-
rhea-amenorrhea. Although these patients had had symptoms
for greater than four months, many reported exacerbations of
symptoms within this time.
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Pituitary adenoma hemorrhage developed against a back-
ground of prior radiation therapy in persons with both sub-
acute and chronic symptoms (Table 1). Notably, none of the
ten patients with acute onset of symptoms had received prior
radiation therapy to the pituitary.

Roentgenographic Studies
Enlargement of the sella turcica on lateral skull x-ray film

was present in all of the patients with acute and subacute

TABLE 1.-Features of Patients With Pituitary Adenoma
Hemorrhage

Patient Characteristic Acute Subacute Chronic

Patients, No ...... 10 5 19
Episodes, No .10 7 19
Age, years (mean) .. 39.7 49.4 37.6

(range) .. 28-74 39-64 20-58
Sex (female/male) ............. 5/5 3/2 14/5
Presenting symptoms
Headache and/or visual loss 9/10 7/7 6/19
Endocrine disorder .1/10 0 13/19

Duration of symptoms
Less than 48 hours. 8/10 0 0
48 hours to 2 weeks .2/10 0 0
2 weeks to 16 weeks .0 7/7 0
More than 16 weeks .0 0 19/19

Enlarged sella turcica on skull film 10/10 7/7 17/19
Suprasellar extension of adenoma 9/10 6/7 9/19
Previous radiation therapy ...... 0/10 2/5 3/19
Pathologic specimen
Hemorrhage (>5m1) ........ 1/10 7/7 0
Hemorrhagic necrosis ...... ...10/10 7/7 19/19

symptoms and in nearly 90% ofthose with chronic symptoms
(Table 1). The abnormalities on the skull film frequently led to
further diagnostic studies to evaluate the pituitary fossa.

Computed tomography (CT) of the head showed a supra-
sellar mass in all five patients in the acute group in whom it
was done. Hemorrhage or necrosis of the mass was described
in four of the five scans. Only one patient in the subacute
group had a CT scan. The study showed hemorrhage and
necrosis of a suprasellar mass. Four patients in the chronic
group had CT scans. A suprasellar mass was present in three
patients, one of which contained radiographic evidence of
hemorrhage. The CT scan in the fourth person showed an
empty sella. Two CT scans illustrate the differenceq in the
appearance of pituitary adenoma hemorrhage depending on
timing of the CT scan and extent ofthe hemorrhage (Figures 1
and 2).

Because many of the patients were evaluated before the
time when CT scans of the head were available, pneumoen-
cephalography played an important role in showing supra-
sellar extension of pituitary adenomas. Adenomas with supra-
sellar extension accounted for 85% to 90% of those in the
acute and subacute groups, whereas only 50% of the ade-
nomas in the chronic group extended above the sella (Table 1).

Endocrine Function and Pathology
The effect of adenoma hemorrhage on endocrine function

varied, depending on the duration ofsymptoms and the extent
of glandular destruction. In the patients with acute onset of
symptoms, three presented with evidence of endocrine-active
(secretory) adenomas. The remaining persons in this group
had endocrine-inactive (nonsecretory) adenomas. All ade-
nomas were nonsecretory in the subacute group. In contrast,

_A A
Figure 1.-Computed tomographic scan of the head (without con- Figure 2.-A computed tomographic scan of the head done several
trast) done within hours of the onset of symptoms in a patient with an days after the onset of symptoms of pituitary adenoma hemorrhage. A
acute presentation of pituitary adenoma hemorrhage. This scan contrast-enhancing rim around a central, low-density, hemorrhagic-
shows a high-density mass in the suprasellar region from hemorrhage necrotic area is seen (arrow).
into the adenoma (arrow).
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two thirds of the adenomas remained secretory in the group
with chronic symptoms.

Extensive hemorrhage and necrotic debris permeated the
adenomas from persons in all three groups (Figure 3). This
extensive destruction of glandular tissue precluded accurate
pathologic classification ofadenoma type in most instances.

Management
All patients in this study underwent transsphenoidal or

subfrontal removal of a pituitary adenoma. Nine of the ten
patients in the acute group were treated with corticosteroids,
including both patients with known adrenal insufficiency.
Three of the four patients with hypothyroidism in this group
received thyroid hormone replacement before their opera-
tion. There were no deaths and only one ofthe ten patients had
a residual visual field defect.

In the group with subacute symptoms, all patients were
treated with corticosteroids, and the two patients with hypo-
thyroidism received thyroid hormone replacement before
their operation. There was one death in this group from ob-
structive hydrocephalus due to recurrent pituitary adenoma.

In the group with chronic duration of symptoms, seven
patients received corticosteroids before the operation. Five
were placed empirically on corticosteroid therapy and two
had adrenal hypofunction documented preoperatively. All but
one of the patients with hypothyroidism received replacement
therapy. There were no deaths and no persons with residual
visual field defects in this group.

Discussion
This study showed a 22% incidence of hemorrhage and

hemorrhagic necrosis in surgically removed pituitary ade-
nomas. Patients with acute symptoms of pituitary adenoma
hemorrhage presented within 48 hours of the onset of severe
headache and visual loss. Those with subacute symptoms of
adenoma hemorrhage presented with headache and visual loss
evolving over a two-week to four-month period of time. In
contrast, most patients with chronic adenoma hemorrhage

appeared because ofgradually progressive symptoms (greater
than four months) of an underlying pituitary endocrine dis-
order.

Only two persons had adenomas that did not produce en-
largement ofthe sella turcica on lateral skull roentgenograms.
In six previous studies of acute pituitary adenoma hemor-
rhage, 52 of 54 patients had an abnormal sella turcica on
lateral skull films.2 4-8 Enlargement ofthe sella turcica did not
provide any evidence of hemorrhagic or necrotic changes
within the adenoma.

The clinical manifestations of pituitary adenoma hemor-
rhage depended on the size of the adenoma, the presence of
suprasellar extension, the amount of hemorrhage and the ex-
tent of pituitary glandular destruction. These factors not only
determined the clinical presentation, but they also influenced
diagnostic studies and management.

The presence of suprasellar extension of a pituitary ade-
noma directly influenced the clinical presentation. When
hemorrhage developed in an adenoma with suprasellar exten-
sion, headache and visual loss frequently occurred. These
were the presenting complaints in all but one of the persons in
the acute and subacute groups and nearly 90% had suprasellar
extension of the adenoma. In contrast, only half of those with
chronic symptoms had suprasellar extension of an adenoma.
Headache and visual loss, present in a third of the persons in
this group, were confined to those with suprasellar extension.

The preponderance of adenomas with suprasellar exten-
sion in the acute and subacute groups shows the efficacy of
computed tomography of the head in these patients. CT scan
not only showed the suprasellar mass, it also detected hemor-
rhage or necrosis within the mass. To detect hemorrhage, the
scan had to be done within hours ofthe acute event.9 If several
days or weeks elapsed before the CT scan was done, pituitary
hemorrhage and necrosis appeared as areas of low density in
the region of the pituitary on a noninfusion scan. Contrast
injection then resulted in a ring-like enhancement around this
central core oflow density. 10

There was a wide range in the duration of symptoms be-

4

Figure 3.-Pituitary adenoma perme-
ated by hemorrhage in a patient with
acute pituitary adenoma hemorrhage
(hematoxylin and eosin, magnification
xl0).
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fore presentation in all three groups. This suggested that su-
prasellar extension, although influencing the type of symp-
toms, was not the only factor responsible. The extent of
adenoma hemorrhage most likely determined the tempo of
symptoms.

Endocrine data from the three groups with pituitary ade-
noma hemorrhage in this study are notable for the persistence
of selected hypersecretion by a hemorrhagic-necrotic ade-
noma. The elevations ofgrowth hormone and prolactin levels
in the acute and chronic groups may have resulted from re-
lease of hormone by the damaged gland. Evidence of multi-
glandular deficiency was common to all three groups.
Whether the evidence of glandular hypofunction was due to
the adenoma compressing parent cell types or due to hemor-
rhagic destruction ofthe parent cells is not known.

In a recent and comprehensive review of the literature on
endocrine function after pituitary apoplexy, Veldhuis and
Hammond described "pleuritrophic" anterior pituitary dys-
functions, in contrast to more selective trophic lesions."1
Growth hormone was the most frequently encountered defi-
ciency, occurring in 88% of patients. Diminished cortisol
secretion occurred in 66% and reduced thyroid hormone se-
cretion was found in 42% ofpatients. Hypothalamic dysfunc-
tion was present in four of their patients in whom extensive
testing was done. This might reflect disruption of the hypo-
thalamic-portal delivery of releasing factors rather than hypo-
thalamic damage itself.

The type of pituitary adenoma prone to undergo hemor-
rhagic transformation remains controversial. When the topic
was reviewed by Wright, he concluded that the occurrence of
apoplexy was not increased in one particular adenoma type. 12
Others have concluded that hemorrhage occurs with a higher
frequency in eosinophilic adenomas. 3 Frequently the exten-
sive hemorrhage and destruction present in this condition
precludes accurate histologic determination ofadenoma type.

Management ofpituitary adenoma hemorrhage usually de-
pends on the type of symptoms, as well as their rate of pro-
gression. Initially, known or suspected hormone deficiencies
are corrected. Progression of neurologic symptoms, espe-
cially visual loss, remains the major indication for emergent
surgical evacuation of a hemorrhagic pituitary adenoma.
Since this study required operative intervention for histologic
confirmation of the diagnosis, it does not address the relative
merits of medical versus surgical treatment of adenoma hem-
orrhage in situations where visual fields remain intact.

Search for a cogent explanation for pituitary adenoma
hemorrhage has produced several theories. Initially it was
suggested that rapid adenoma growth led to infarction due to
inadequacy of the blood supply relative to tumor size. 13 This
appeared unlikely because adenomas exhibiting hemorrhagic
changes were slow growing and showed an absence of unmis-
takable anaplasia histologically. In addition, hemorrhage and
infarction occurred in some small adenomas, which argued
against the vascular mismatch theory. Adenoma size played a
dominant role in later explanations. Dawson proposed that
lateral growth of the adenoma gradually occluded the cav-

emous sinus, raising the venous pressure in the pituitary and
leading to hemorrhage.2 Rovit and Fein suggested that tumor
expansion in the sella turcica led to compression of the blood
supply to the pituitary at the notch of the diaphragma sellae,
producing relative ischemia in the anterior lobe of the pitu-
itary.' Although these etiologies may be important in large
tumors, they do not explain the occurrence ofhemorrhage and
infarction in many of the relatively small adenomas in the
group with chronic symptoms. A more likely explanation for
the development of adenoma hemorrhage has been advanced
by Muller and Pia. "' They believed that adenomatous blood
vessels simply were more vulnerable to hemorrhage. Degen-
erative change in pituitary adenomas with hemorrhage, ne-
crosis and cyst formation is postulated to develop from mul-
tiple, discrete episodes ofpituitary hemorrhage. 1"

While it is recognized that acute hemorrhage into a pitu-
itary adenoma with suprasellar extension produces dramatic
symptoms, it is not well recognized that lesser degrees of
hemorrhage in similar or smaller sized adenomas produce less
dramatic symptoms, which evolve over a period of weeks to
months. Recognition of this propensity of pituitary adenomas
to undergo hemorrhagic transformation may expedite the di-
agnosis in persons presenting with headache and visual loss,
and it may explain a sudden neuroendocrine deterioration in a
patient with a known pituitary adenoma.

These data provide clinical support for the observation
expressed by Jefferson more than 40 years ago: "So vascular
are many adenomas that the wonder is that hemorrhages are
not more common."'
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